Abstract. Significant sources of uncertainty in global trace gas budgets are due to lack of knowledge concerning the areal and temporal extent of source and sink areas. Synthetic aperture radar (SAR) is particularly suited to studies of northern ecosystems because of its all-weather operating capability which enables the acquisition of seasonal data. As key controls on methane exchange, the ability to differentiate major vegetation communities, inundation, and leaf area index (LAI) with satellite and airborne SAR data would increase the accuracy and precision of regional and seasonal estimates of methane exchange. The utility of SAR data for monitoring key controls on methane emissions from Arctic and boreal ecosystems is examined.
Introduction
Global trace gas budgets are dependent upon knowledge of the rate of gas exchange across the surface-atmosphere interface, as well as, the areal and temporal extent over which the specific exchange rates are representative.
Although various international
efforts have been committed to improving our understanding of exchange rates, efforts to characterize the areal and temporal distribution of trace gas sources and sinks have lagged considerably and now represent the largest uncertainty in current understanding of many trace gas global budgets (Bartlett and Harriss 1993).
Airborne and satellite-based synthetic aperture radar (SAR) offer unique capabilities for the study of dynamic processes related to biogenic trace gas emissions in wetland environments, providing information on the spatial distribution and type of wetlands and on the temporal distribution of inundation. 
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